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AN ABSOLUTE /Bdl CALIBRATION OF B2 MAGNETS FOR THE AVB
" SYSTEM OF THE SINGLE ARM SPECTROMETER FACILITY

By M. Sogard and A. Weitsch

The change of scattering angle for the Single Arm Spectro-
meter (BAS) in the M6 beam line is done by magnetically deflecting
the incident beam so that it passes at an angle through the H,
target. .This is done by three Angle Varying Bends (AVB). (Figlire 1)
AVBl is stationary, AVB2 can be moved remotely up and down, and
AVB3 has a combined up down and tilting movement to follow the
deflected beam. AVB2 and AVB3 have the same palority and are
opposite to AVBl. The /Bdl of the system is proportional to the
scattering. angle and must be known with good precision.

The most important data are summarized in Table 1. In order
to get an absolute calibration of fBdl which relates to an easily
monitored gquantity in a reproducible way, we use a 3' Reference
Magnet (AVBRef) in series as our standard. Before any measurement
the magnets and AVBRef get degaussed to get them tracking. Above
12KG(-3000A) mainly AVBRef goes differently into saturation and
tracking is lost. Our calibrations are only valid for B< 12KG
This was verified to about 5 Gauss using a Rawson-Lush rotating
coil put about 2' from one end into a magnet. The data are
shown in Figure 2. Points beyond 12KG and coming back down from
there clearly deviate.

To get the absolute calibration two different methods were
tried. The magnet was measured on the test stand of the Fermilab
magnet measurement group using their long flip coil. The inte-
grator time constant was measured in three different ways agreeing
and repeating perfectly. Also the integrated output voltage
measurement was completely reliable. But the coil itself proved
non-reproducible for the 10' magnets to better than 1%.

This two turn stretched wire coil was .designéd for measuring
the 20' magnets. No definite cause could be found in the finite
amount of time available. Therefore we resorted to map the field
in the homogenous part every 2" using an NMR probe. The end fields
were mapped with a Rawson-Lush rotating coil, taking measurements
every 2cm. For the NMR measurement it was essential to put the
probe into a 6"x1.75"x3.5"Cu bloc to cancel the pewer supply ripple
by eddy currents. For ABV2 about 1/3 of the magnet stays unmapped
due to the length of the probe cable. The measurements are dis-
played in Figure 3-8. 1Inside the homogeneous part field variations
of *+.1% are found, which result: from random variations of the
stacking of laminations. The ratio of the average field to the
reference field is given in Table 1.
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The mapping of the end fields was numerically integrated
and expressed as Aléha -lgteelr Since the variations from one
magnet to the next, most likely coming from small positioning
erros, do not show as systematic differences on the plots of
the end field, only one average value for each with and without
mirror plate was finally used. Results are given in Table 1.

PREDICTIONS OF BEAM EXCURSION

The attached Fortran program was used to compute the various
beam excursions, necessary field values in AVBRef and the height
of a hodoscope in between AVB2 and AVB3 for various scattering
angle 6 and beam momenta.

There is a small residual steering effect (DYTGT) left at
the center of the target, where the beam should cross the nominal
beam line. This can be suppressed by using a shunt bypassing
around AVB2 and AVB3 a fraction DII of the current. Results
are given separately for DII=0 and DII#0.

The approximation used to predict the current is good to
about 1%. The field prediction is the primary number. Results
of this calculation are given in Table 2 and 3. One should note
that the beam steering is not only sensitive to the magnet cal-
ibration but also their placement.

We would like to thank the staff of the Fermilab magnet
measurement group for their help with equipment and measurements.
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c THIQ PROGRAM IS ONLY TO PRINT A NICE TARLE

101 FORMAT (1ni, F10.1,6H GFV/C /
1

7@H$THETA B/TH  I/TH  DI/1  H2/TH  H3/TH HWD/ZTH AL3/TH AMDZT

£

THETAFLOAT(I~ 7)*4./1?ﬂ®
IF (THETA,£0.0,) GO;O 1d

CAVB=CAVB/THETA
CAVB FAUB/iﬁ@@.,

'THHG%=THHnﬁ/TﬁETﬁ
‘TwETA THETA21080.

“1% “CONTINUE
28 DVTINJE

€ HODD 1S.4,5 IN DWN OF POS(4)=CENTER OF GAP
POS(4)2P0g(4)+4,3/12,
5 1a 24,4

e TOTAL NEEDEDR RENDPUMER IN KGAUSS®INCH
S!BDI‘P#THFTA/E §2915

_ $180L=§1BNL#12,

BLL(2) =011 (1)
3LL(3)-D!!(1)/4.




4. TM=517

Do 118 I=24.3
11 BL(I)= AL(T)G(1.+ﬁLL(I))

c NG STE RENT DI
¢ : = e
o
L DIIstBL
QII‘ ?o
o REQUIREQ FIFLD Iﬁ REFEREmﬂE MAGNET

MBL 2)2BL(2)THa (1,
L(3)=BL(3)8THE (1,0
1- /COS(B )

ZERO=TL18(1 (1)=L(2))+T12% (1 (2)-L(3))*T123#L(3)
2ERO= ZERD#1700,
‘ T}

AL

HAVB3aT1# () (1)=L(2))+T128¢L(2)=L(3)=AL(3)/24)
HAV83~HAVR3+BL(33*AL(S)/la. .
HthaTI*(l{ Y=L (2))TL28 (1 (D)~ L(4))

D AVB#BII* ‘AVE

€ SATURATION CURVE FOR A B2 MAGNET
A0/1000. -




TABLE 1

AVB1] AVB2 AVB3 3'Ref Mag.

Serial # B2-10-3 2115 B2-10-2 B2-1X
Length of Steel 120.00" 238.94" 119.875" 3!
Poﬁer end up stream up stream up stream -
7 of center ' 1410.974" 1443.849" 1462.578" -
X of center F 71.871" 71.675" 71.564" -
Magnetic Mirror * none downstream up & down stream none
B average/Bref 1.00057 .99905 1.00027 1
Ai power end +.15" .06" -.22" +
Al no power end +.25" -.24" —.28(+.2;ﬁ) -
1 mag. = [Bdl/B average 120.40"+,10" 238,%5%%.10" 119.38"+.10"

1 mag. eff = S/Bdl/Bref 120.47" 238.53" 119.42"

** with the mirror plate taken off

* gteel plates 1.5"x30"x30"

+ in Meson Lab coordinate system

LS =L



TARLE 2.1 DiT+o TM=517

598 GEV/C

CTHETA  B/TH . 1y7H  D1/1 H2/TH 3/TH AHD/TH
MR G/MR AR % M g

%.4979 ¢,2

-8,% 275,17 66,79 =8,183 154,01 127,95 126,43 ©,74%908 £.4987  d.i

8.7 275,04 66,76 =0,215 153,94 120,73 126,32 #.,7452 €.4980  ~0.0

20 .00 274,93 66,73 0,239 153.89 120,57 126,25 71,7451 0.4981  ~@.2

32.0 274,83 66.72 -0,263 153,85 120,41 126,17 2,7491 #.4982

44,9 274,72 66,47 -0,288 153,81 120,25 126,17 2,7491 B.4982 ~1.8

56.0 274,61 67,37 ~2,314 153,77 120,08 126,03 #,74%2 0.4983  ~3.7




~16.7 B25,69 208741 -B,167 154,05 121,06 126,49 #,7450 9.497¢ 2.1
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TM=517

5.0 GEV/C TABLE 2.l DIL=0 9.

\HO/TH  DYI6T

&

-20.7 275,92 66,97 ©0.070 154,41 121,67 127,85 2.7487 2.4975 =11,3

8,2 275,93 66,97 0,900 154,41 121.47 127,85 ¢,7487 2,4975 6.1 |

Baoan

67016 0.200 154,43 121.24 127,07 .7488 ©.4975 43,5

h‘j

67771 B, 200 154,45 121,16 127,89 0,7488 92,4975 59,8

e
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106.0 GEV/C TﬂBCE 22 DPll=o -10 -

THETS _B/TH _ 1/TH H_HH 3/TH AHD/TH
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TARLE 3¢ DIT=0

20¢.8 GEV/C

4,011083.78 26739 0,870 154,41 121,50 127,05 27,7467 9.4975 3,3 ’

16,71183,78 273767 ©.000 154,41 121,42 127,085 B,7487 £.4975 13,1




Figure 1
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